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The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions Df 37 CFR 1 i36ia) In no event however may a rep!y be t ^^e./ * ed 
after SIX (6^ MONTHS from the mailing date of this communication 

- If the period for reply specified above is less than thirly (3Cn days a reply withm the statutory m^n.mum of !h ^ty i30'' days w^'i be cc^s^ae'ei * "^e , 

• If NO period for reply is specified above the r^^aximur^i statutory period vmiI apply ana wi.i expire SIX ,6.. MONTHS fror-i ir.e r^a aa:e z' :" s .a' . ■ 

Failure to reply w«thin the set or extended period for reply ^tl! by statute cause the application to become ABANDONED (35 U S C § '33: 

- Any reply received by the Office later than three months after the mailing date of this communication even if timely f.led may reduce any 
earned patent term adjustment See 37 CFR 1 704(b) 

Status 

1 )[3 Responsive to communication(s) filed on 25 September 2002 . 
2a)n This action is FINAL. 2b)[3 This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

Cioseu in accordancu wilii liie pidctice under Ex pane Quayle. 1935 C D. 11, 453 O G 213 
Disposition of Claims 

4) 0 Claim(s) 1-15 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) \Z\ Claim(s) 1-15 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Clatm(s) are subject to restriction and/or election requirement 

Application Papers 

9) H The specification is objected to by the Examiner. 

10) 0 The drawing(s) filed on is/are; a)n accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a) 

11) 0 The proposed drawing correction filed on is: a)n approved b)^ disapproved by the Examiner. 

I If approved, corrected drawings are required in reply to this Office action. 

] The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. §§119 and 120 

13)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19ia)-id) or (fi. 
a)nAII b)\J Some* 0)0 None of: 

1 . □ Certified copies of the priority documents have been received. 

i 

2 □ Certified copies of the priority documents have been received in Application No 

I 3.n Copies of the certified copies of the pnonty documents have been received in this National Stage 

I application from the International Bureau (POT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received 

i 14)n Acknowledgment is made of a claim for domestic priority under 35 U.S.C § 119(e) (to a provisional application 

i a) O The translation of the foreign language provisional application has been received. 

15)n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

: AUachment(s) 

^ 1) [l] Notice of References Cited {PTO-892) Interview Summary (PTO-413) Pape^ No(S 

2) O Notice of Draftsperson's Patent Drawing Review (PTO-948) 5)1111 Notice of Informal Patent Application PTO- ' 5^ 

3) [J Information Disclosure Statementts) (PTO-1449i Paper Uo[S) 5; Q Other 
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DETAILED ACTION 
Specification 

I hc specification is objected to for the following reasons. 

The specification includes incorrecl reference sign "acti\e regions 14" on page 5. 
paragraph |()022| of Figure 4. it must be "active regions 34". Correction is required. 

Tlic spccificaiion includes incorrect reference signs 'contact 18' on page 6. line 15 
and line 17. It must be 'contact 38\ Correction is required. 

Claim Rejections - 35 L.S.C. § 103 

I he following is a quotation of 35 U.S.C. l()3(a) which forms the basis for all 
ob\ iousness rejections set forth in this Office action: 

(a) A palcnl nia\ not be obtained though the in\entioii is not identieall\ disclosed or described as 
set forth in section 102 of this title, if the differences betw een the subiect matter soihjht to be patented and 
[\w prior art are such ihal the suhject matter as a whole would have been obvious at the time the invention 
was nuide to a person ha\ ing ordinar\ skill in the art to which said subject matter pertains. Patentabilitx 
shall not be negatived by the manner in which the invention was made. 

Claims 1-8 are rejected under 35 U.S.C. 103 (a) as being unpatentable o\ er 
Background of the Invention in view oi V.S. Patent No. 6137128 to Holmes et al. 



Regarding to claim 1, Background of the Invention discloses a test circuit 
comprising a substrate 1 1: a first deep trench poh silicon layer 12a formed in the 
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substrate: a first top-thin oxide layer 22a disposed over the lirst deep treneh pol\ silieon 
hi\er 12 a: a seeond deep treneh pol> silieon hiver 12b huerallx formed in the substrate 1 1 
on one side of the first deep treneh pol> silieon layer 12a: a seeond top-thin i)\ide la> er 
22a disposed o\ er the seeond deep treneh poh silieon layer 12b: a shallow treneh 
isolation 24 embedded in the substrate and loeated between the llrst deep treneh 
polysilieon layer 12a and the seeond deep treneh polysilieon la\ er 12b: an ion w ell 14e 
implanted in the substrate and being eleetrieallx eonneeted w ith the first deep treneh 
polysilieon layer: and a eontact 18 eleetrieally eonneeting the ion w ell 14e and a bit line 
for supph ing the first deep treneh polysilieon layer 12a w ith a pre-seleeted \ oltage. 

Baekground of the hn ention does not diselose a w ord line laid on the substrate, 
the word line partially eo\ ering the first top-thin oxide la\ er. the shallow treneh isolation, 
and the seeond top-thin oxide layer. Holmes et al. teaeh a word line laid on the substrate, 
the word line partialh eo\ ering the first top-thin oxide layer, the shallow treneh isolatitMi. 
and the seeond top-thin oxide layer as set forth in co\. lines 28-53. and fig. 18. 

It would have been ob\ ious to one of ordinar\ skill in the art at the time the 
in\ ention was made to Ibrm a word line laid on the substrate, the word line partiall\ 
eo\ ering the first lop-thin oxide la\ er. the shallow treneh isolation, and the seeond lop- 
thin oxide layer, as taught by Holmes et al. in order to inerease paeking densit\ and to 
eliminate the problems of eonventional memory eell arrays (eol. 4. lines 64-65). 
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Regarding to claim 2. the test circuit wherein the first deep trench pol\ silicon la\ er 
is located at one side of the word line and the second deep trench pol\ silicon layer is 
located at the other side of the word line (Holmes: fig. 18). 

Regarding to claim 3. the lest circuit w herein both of thickness of the first top-thin 
oxide layer and thickness of the second lop-thin oxide layer are smaller than a thickness 
ol^the shallow trench isolation (Background ofthe In\cntion: figs. 2 and 3). 

Regarding to claim 4. the test circuit w herein the shallow trench isolation is 
formed b\- performing a shallow trench isolation process (specification, page 2. paragrajMi 
1()()()6|. 

Regarding to claim 5. the lest circuit wherein the first top-thin oxide la> er. the 
second top-thin oxide layer, and the shallow trench isolation are composed of Nilicon 
dioxide (spec, page 3. lines 2-3). 

Regarding to claim 6. the test circuit wherein the first top-thin oxide layer, the 
second top-thin oxide layer, and the shallow trench isolation are composed ot C VI) 
silicon dioxide (spec, page 3. lines 1-2). 
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Regarding lo claim 7. the test circuit wherein the ion well does not o\ erlap w ith 
any word line ( llgs. 2 and 3). 

Regarding to claim 8. the test circuit wherein the word line is composed ol* 
pol\ silicon (llgs. 2 and 3). 

C laims 9-14 are rejected under 35 U.S.C. 103 (a) as being unpatentable o\er 
Background of the Inxention in \ iew of U.S. Patent No. 6137128 to Holmes et al. 

Regarding to claim 9. Background of the ln\ ention discloses a test ke\ lor 
evaluating isolation quality of a top-thin oxide layer of deep trench DRAM cells, 
comprising a substrate 1 1: a llrst deep trench capacitor 12a formed in the substrate: a llrst 
top-thin oxide la\ er 22a disposed o\ er the llrst deep trench capacitor 12a: a second deep 
trench capacitor 12b formed in the substrate 1 1 and being electricall> connected w ith the 
tlrst deep trench capacitor 12a: a second top-thin oxide la\ er 22a disposed o\er ihc 
second deep trench capacitor 12b: a shallow trench isolation 24 embedded in the 
substrate for isolating the tlrst deep trench capacitor from the second deep trench 
capacitor: an ion well 14c implanted in the substrate and being electricalh connected 
with the tlrst deep trench capacitor: and a contact 18 electricalh connecting the ion well 
14c and a bit line tor supplying the llrst deep trench capacitor 12a w ith a pre-selecled 
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\ollauc: wherein ihe seeoiid deep trench capacitor is electricall\ connected with the 
deep trench capacitor through a connecting region. 

Background of the hn ention does not disclose a first w ord hne formed on the 
substrate partiall} covering the first top-thin oxide layer, the shallow trench isolation, and 
the second lop-thin oxide layer. Holmes el ah teach a llrsl word line formed on the 
subslrale partially co\ ering the first top-thin oxide la\ er. the shallow trench isolation, and 
the second top-thin oxide layer as set forth in col. 9. lines 28-53. and fig. 18. 

It w ould have been obx ious to one of ordinary skill in the art at the lime the 
in\'ention was made to form a first word line formed on the substrate partiall) ct)\ ering 
the first top-thin oxide layer, the shallow trench isolation, and the second top-thin oxide 
la\ er. as taught by Holmes et al. in order to increase packing densil\ and to eliminate the 
problems of con\enlional memor\ cell arra\s (col. 4, lines 64-65). 

Regarding to claim 10. the lest ke\ wherein the connecting region comprises a 
third deep trench capacitor and the shallow trench isolation co\ ers the third deep trench 
capacitor (Holmes: f igs. 20-2 1 ). 

Regarding to claim 1 1. the test key wherein the first deep trench capacitor 
comprises a poh silicon layer located underneath the first lop-thin oxide la\ er 
(Background of the Inx ention: fig. 2-3). 
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Regarding to claim 12. the test key wherein the pol\ silicon la\ er is electrical!) 
connected with the ion well through a diffusion region (Background of the Inxention: fig. 
2-3). 

Regarding to claim 13, the lest ke\ further comprising a second w ord line laid on 
the substrate on at side of the first w ord line and the second w ord line partial 1\ co\ ers the 
first top-thin oxide layer the shallow trench isolation, and the second top-thin oxide la\ er 
(Background of the ln\ention: fig. 2-3). 

Regarding to claim 14. the test key wherein the llrst and second w ord lines are 
composed of poh silicon (Background of the [mention: fig. 2-3). 

Claim 15 is rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Background of the ln\ ention in view of U.S. Patent No. 6137128 to Holmes ei al. 

Background of the Inx ention discloses a substrate 1 1: a deep trench capacitor 12a 
formed in the substrate: at least one active region 14 defined on the substrate, w herein the 
active region comprises a first region 14a, a second region 14b and an ion well 14c: a 
thermal oxide layer 15 formed in the first region: a top-thin oxide la> er 22a formed in the 
second region 14b. wherein the second region o\ erlaps w ith the deep trench capacitor 
12a: and at least one word line 16a partial!) overlapping w ith the top-thin oxide la\ er 
22a: wherein the ion well 14c is electrically connected w ith a polysilicon electrode ot the 
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deep trench capacitor and the ihernial oxide la\ er w ithin the llrst region does not o\ erlap 



with an\ word Hne 16a 16b (Background of the In\enlion: figs. 2 and 3). 



Conclusion 



An\' inquir\ concerning this communication on earlier communications from the 
examiner should be directed to Mai-Huong I ran. (703) 305-1958. Vhc oxam.iner can 
normally be reached on Monday- Thursday from 8:00 AM to 6:30 PM. The examiner's 
supervisor, David Nelms can be reached on (703) 308-4910. 

I he fax phone number tor the organization where this application or proceeding is 
assigned is (703) 308-7724. Any inquiry of a general nature or relating to the status of 
this application or proceeding should be directed to the receptionist w hose telephone 
number is (703) 308-0956. 
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